. The VZ antigen has been demonstrated in CSF cells in one case of herpes zoster meningitis (Shoji et al., 1976) .
The concept that varicella (chickenpox) and herpes zoster (shingles) might be caused by the same agent (varicella-zoster virus) was postulated by Von Bokay (1909) . Tissue culture and antibody studies have confirmed this hypothesis (Weller, 1953; Weller and Coons, 1954; Weller et al., 1958; TaylorRobinson, 1959) . Complications of the respective diseases as they affect the central nervous system (CNS) are widely divergent (McKendall and Klawans, 1978) .
In herpes zoster symptoms of neurological involvement are well documented (Appelbaum et al., 1962; Gardner-Thorpe et al., 1976; McKendall and Klawans, 1978) , but there is a remarkable paucity of virological studies of the cerebrospinal fluid (CSF). The first laboratory evidence that varicella-zoster (VZ) virus may be present in the CSF was reported by Evans and Melnick (1949) who, in an electronmicroscopic study, observed morphologically similar particles in vesicular fluid and in the CSF of a patient with herpes zoster. The VZ virus has been isolated from CSF in only five cases with herpes zoster (Gold, 1966; Joncas et al., 1968; Djupesland et al., 1976; Hotson and Pedley, 1976) . The VZ antigen has been demonstrated in CSF cells in one case of herpes zoster meningitis (Shoji et al., 1976) .
As CNS involvement in herpes zoster is not infrequent, and morbidity and mortality are not demonstration of the VZ antigen in CSF cells by immunofluorescence is equally convincing evidence for viral CNS infection (Sommerville, 1966; Dayan and Stokes, 1973; Taber et al., 1973 Taber et al., , 1976 Lindeman et al., 1974; Peters et al., 1978a, b) .
In the present report we present the results of immunofluorescent staining of CSF cells in 11 patients with herpes zoster showing neurological symptoms. We review the literature on virological CSF studies in nervous system complications of herpes zoster and make suggestions for further investigations in the clinical setting.
Methods
Studies on the CSF included total and differential cell count, protein and glucose estimation, and preparation of slides for cytological examination and immunofluorescent staining (Peters et al., 1978 a, b Antirabbit gammaglobulin was prepared by immunising goats with purified rabbit gammaglobulin. The antibody titre and the specificity of the reaction were tested in immunodiffusion plates. After conjugation with FITC the sera were adsorbed with liver powder and lyophilised in 1.0 ml aliquots (Peters et al., 1978b) . Immunofluorescence (IMF) tests were performed on the CSF slides by the indirect method: positive and negative control slides were included in the tests (Peters et al., 1978a, b) . All slides were numbered and the results were read blind. In slides with a low cell count (cf. our cases 9 and 10) a minimal score of three positive cells with a typical fluorescence (intranuclear or intranuclear and cytoplasmic in VZ cases) was considered as a positive result of the immunofluorescent test. Paired serum samples were examined for complement fixing antibodies against mumps, Sendai, Herpes virus hominis (HVH), cytomegalovirus, varicella-zoster virus, Coxsackie A and B and ECHO viruses (Peters et al., 1978a) .
Patients
The 11 case histories are summarised in Table 1 
Results
Clinical data, CSF and virological studies are summarised in Tables 1 and 2 respectively. No virus was isolated from the CSF.
In cases 1-4 and 7-10 VZ antigen in CSF cells was demonstrated by intranuclear (Fig. 1) or intranuclear and cytoplasmic fluorescence. Cases 5 and 6 were negative with this method.
Discussion
The only other available record on IMF demonstration of VZ antigen in CSF cells describes one positive case out of five patients with herpes zoster meningitis (Shoji et al., 1976) . (Marshall, 1967; Dayan and Stokes, 1973; Longson et al., 1973; Tomlinson and MacCallum, 1973; Jarratt and Hubler, 1974; Olding-Stenkvist, 1974; Spaar, 1976; Taber et al., 1976; Grumbach et al., 1977 (Joncas et al., 1968; Djupesland et al., 1976; Hotson and Pedley, 1976) . Other isolations have been reported from two patients with herpes zoster without neurological symptoms but with headache and CSF pleiocytosis (Gold, 1966) .
The source of the VZ virus in the CSF is still an unresolved problem. Firstly, it may represent a recrudescence of latent varicella virus in the dorsal root or cranial ganglia (Hope-Simpson, 1965; Bastian et al., 1974; Shibuta et al., 1974) , with subsequent spread to the CSF. Direct proof of latent varicella virus in the ganglia has yet to be adduced (Plotkin et al., 1977) . Secondly, infection by exogenous virus may occur in rare instances (Berlin and Campbell, 1970) . Thirdly, haematogenous spread cannot be excluded. A viraemic phase, with isolation of VZ virus, has been reported in immunodepressed children with herpes zoster (Feldman and Epp, 1976) .
Pleiocytosis of CSF in zoster patients is common, even in the absence of neurological symptoms (Appelbaum et al., 1962; McKendall and Klawans, 1978) , but cytological examinations have not been reported, so far as we are aware. In most of our cases CSF cytology revealed lymphocytosis, polymorphism of the lymphoid cell series, atypical lymphocytes with protrusions of nuclei, monocytes with cloverleaf shaped metaplastic nuclei, and occasionally plasma cells (Fig. 2,  Table 2 ). In case 2, lymphocytes with an unusual abundance of cytoplasm were seen. Although not pathognomonic, this picture is highly suggestive of viral infection particularly if tuberculous meningitis, neurosyphilis, CNS sarcoidosis, and multiple sclerosis are excluded.
Results of CSF cytology correlated well with the presence of VZ antigen in CSF cells ( ml.
